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(54) PRODUCTION OF OPTICAL ACTIVE ALCOHOL 

(57)Abstract: 

PURPOSE: To produce an optically active alcohol in high efficiency, with little production of 
by-product, by reacting a ketone compound with a 3a- hydroxysteroid dehydrogenase 
(HSDH). 

CONSTITUTION: HSDH is prepared by purifying an enzyme originated from Cellulomonas 
turbata KE31 strain. An enzyme liquid is produced by dissolving 0.01-200mg of the HSDH in 
1ml of a 0.1 M phosphate buffer solution having pH of 5.5-8. The enzyme liquid is added with 
a ketone compound (e.g. 4- chloroaceto-acetic acid ethyl ester) of an amount corresponding 
to 10-1 ,000 times the weight of the enzyme and with a reduced nicotinamide adenine 
dinucleotide of an amount equimolar to the ketone compound used as a raw material and 
optionally Tween 80, etc., and the components are made to react at 15-40°C for 1hr-7 days 
under agitation. The progress of the reaction is traced by gas chromatography and the 
reaction is terminated when the raw material is disappeared. The obtained reaction liquid is 
subjected to centrifugal separation, extraction and purification to recover an optically active 
alcohol. 
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BASIC-ABSTRACT: 



Optically active alcohols are produced by converting ketone cpds. by 
means of 3 

alpha - hydroxys teroid dehydrogenase, eg. the enzyme obtd. from the 

Celluromous 

genus . 

USE /ADVANTAGE - Optically active alcohols are useful as intermediates 
for the 

synthesis of pharmaceuticals, agrochemicals or physiologically active 
substances and for strong dielectric materials, e.g. D-carnitin, a 
deriv. of 
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4 -chloro-3 (S) hydroxybutanic acid ehtyl ester, has physiological 
activity which 

antagonistically inhibits carnitin acetyltransf erence . R-(-)-2- 
octanol and 

2 -methyl-4 (S) -hydroxypentane are used for strong dielectric 
materials. The 

alcohols are produced by fermentation effectively, with little by- 
products. 

Pref. 3 alpha -hydroxysteroid - dehydrogenase (3 alpha -HSDH) is pref 
obtd. 

from cellulomonus turubata KE 31 strain (FERM P-9059) . 
CHOSEN- DRAWING: Dwg.0/0 

TITLE-TERMS: OPTICAL ACTIVE ALCOHOL PRODUCE CONVERT KETONE COMPOUND 
ALPHA 

HYDROXY STEROID DE HYDROGENASE 
DERWENT- CLASS: B05 C03 D16 E19 

CPI-CODES: B10-E04; C10-E04; D05-C; E10-E04D; E10-E04E; E10-E04F; 

CHEMICAL-CODES: 
Chemical Indexing M2 *01* 

Fragmentation Code 

H4 H401 H481 H602 H681 H8 

M216 M220 M222 M232 M272 M281 

M343 M362 M391 M416 M620 M720 

N243 N342 N362 N425 N460 N512 

Markush Compounds 

198950-21601-P 

Registry Numbers 

1704X 1724X 1711X 1714X 89290 

Chemical Indexing M3 *02* 
Fragmentation Code 

H4 H401 H481 H602 H681 H8 J011 J271 M210 M212 
M216 M220 M222 M232 M272 M281 M313 M320 M321 M332 
M343 M362 M391 M416 M620 M720 M800 M903 M904 N134 
N243 N342 N362 N425 N460 N512 P616 Q233 
Markush Compounds 
198950-21601-P 
Registry Numbers 

1704X 1724X 1711X 1714X 89290 1327U 0502U 
SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: C1989-163419 



J011 J271 M210 M212 

M313 M320 M321 M332 

M800 M903 M904 N134 
P616 Q233 V812 



1327U 0502U 



2/8/05, EAST Version: 2.0.1.4 



©&m&ffrG:m (a) ¥1-277494 

©Int.CL 4 ftS!l£^- Jrfl&3#^ @&§B ^1^(1989)11^7 8 

C 12 P 7/02 6926-4B 

// C 12 N 9/04 Z-7823-4B 

(C 12 N 9/04 

C 12 R 1:01) g»E OTSgcoft 2 (£4H) 

@EF 69 Bg63- 103851 
®t& H 0863(1988) 4^288 

®& 93 * ft ffl » * LUP!li5iWiRft*IBrfo*6TBl#2^ H#5r4fk^X 

n a x m a « r s m^aHHtoEa^HiTBssi^ 



*m ^ 

1 . &9i©£fr 

2. ##sr#©eH 

c *3fc^s» 7*3- ;u© 

(2) 3ff-kKD + nTD^ K 

3. %9I©S¥*8£Sii!H 
CM&±©*i]ffi#i? ) 

3-/u©Sf#*K£;fr&cl»**fc©T&*. 
(&*©&«) 



/u ~ y 7 -fe 3- ;u f* ? v x? * ? — -b" £ ft ffi ft c 
«R-(-)-2-***y-/i/«>2 - ^^;p-4(S) 

**^ttft*»tt*W^ &*LTt^ ft. 

<b^Ht&£ffi^*;frfcttNaBH. *LiAID«*JBl*T 

-r z © 7 * $ fg^K-^ d — *7 

?£te«7;m-/p£f$j;-3 tK^bHTi^A^ 



1 



2 



1-277494(2) 



3»£ft. «ft. Witouza&frte&zm 

A r 5 v * • * -T X y * 434£. 186- 193 (1984) J 
tiT^Z J; ? ©Sft^ftKcfc -,T 

-/^^i&tioii, E£© £ c *>&8ittcffl*f 

£^raa&*<&a, £fc£»«**£mft£& 

S0&ft*<£l><. 3b#<fc < £^®te7/i>:i-^£K 

itr h z t 

3 



£ 7 n/ a - gg-f * £j£ £ tftg&gt L fz 

BP *£9!fct 3 or - k KD + ^Xrn-f K J» 

JB**£6¥3fc (Ei&3 cr -HSDHiB&-T ) tt. -fe ;na 
• '>;uA*KE3m (S&iefffitF&9059^) 

&*© *>©*<#£ l^*< x :n<ciB]|$nJtE^ t 

dOfif^ttv te®E62-69598^Kgg»ii*.h.T^S 

©§f£l£fct?*>/k{$ffi"$~£ w £ # "C & 
7>g*> £ l,* ti DBAE- -fe 7 t d — x £ n v 

©«* 9 «W*^fflt^T3t^?gl4«7;u3~;u^5g 

4 



0l*tfl&5ig*$O. 01-200.8 * 
pH 5. 5 - a 0 . L < tt pH 6. 5-7. 5 ©0.1 

« »J 1 KCi^U h yft& 

ft (Wilf4-^DD7t hftfijif^ 2-* 

9 9 J **n,4»j7*)\,?rYvtZZ) is 
H8£^*;u©S5c£- n * y? § K7x~ y •>* 

X*U*:rK (NADH) d©Kl£ 
"Pii. SSjtoLfcN A D H ttKft<**iT-n ^ yy 
% V r x - V if * * U * * Y (NAD) CfcSfc 
«K 4lftt|l^ON A D H£Jto/t<5f&5? 

KffifcN A D HZGQjtzmmt Sfc 
fcCfct. NAD$NADHCt««l;^B* v fl) 
Jttf -XjR**6*$ (UlTCDHtftt, 

7^8ia») *W&te©^/m -x - 6 - V 
vgJBi**»* (^***t35) . ifi&jft*£# 
* (^09S£&. ytf-fl^ /^^ttK^ 

t) . &SV>ti3 or — HSDH (KE31fc & * ffl % 
^> >^^tt») * <tr*it#$-t*rHWfHfi©l/io- 
1/10. 000 t^CNAD (H) £8s»a*- S fc'ttTfc 



*©&&£ ± .T5i«5^s »$ffift©fcio~io 

OO^T^i. cn^^JllO^-T. 15 — 40*C. »iL 
< £25-35 t-e 1 1 i§ram^b«A<t>S 

lo^^f^. fc&Wilzr X a -//UO T-?>'y a — V80 

«^©^ffi«tt^^*;jnL^*s^ v ^*)5tfc*s< 

Rlfci&tcjfjti* S c i Kcfc o Sl5^JK^l»lJi$ 

<>T?S5. ^©teH*^**-* ^ ^77 
4 - (PEC20»+>t*7V-*7^, 25o. 50^ 150 
t. 10TC/BinT-#ffl^»f ) T'ii»L. BS^^««: 

tz tt>lZ K*<plCftVTl*Z 
x f v * -if y . yif ;h-tA/ v 1 . 2 - >' 
£aox*y. ^ n a * ;u « ^©?§j«* ffl V^T 

ft* |E©Wfclcfc ^TfflSt, gftD©jt$gttS7 



5 



—736— 



6 



1-277494(3) 



flifcfl 1 . ft^Stt 4 - 0 u a -3(S) - t F o 4 

0.2H NaCl ££t;0.1H'J V « & » ft (p H 7 . 0) 
I8«f Cl.5e (8.33 5 V * A/) CD ^A* J — * , 7 Kg 
0 3£r-HSDH (KE31«cE&*©ffi53#$. 20U/ng 
13) . NAD H H £ ffi 3fc £ LX 2. 5 n?0C D 
H(40U/«ff&) £J;CM9]ai<0.25$ 'J %AO © 
NAD H$j?^L % C 1. 2 g(7.29 ?n^) 
©4-?ao7* h^Kx^A^&JjDLTa < ffi 
#Lfc*<«*20-CTRi&Lfc. KK^iit/C^nT 
pH^ffiTr^OTx 1H ©Na,C0,-e p H £ 7. 0 
KSJ8LR££fcttfc. a 5 1*ISI££&. Kl&tt 
Ki*»x*-/u C20«rfX2@) *ftliT4Ift$i 

ag (4. 5 % 'J * *) ©4-^aa-3-tKo* 

7x^^r;->r*-f (&TDMPi<tR&*f ) <?K 

7 

£j&Bfl*&&6l*!B|B£40/r £©4 
a a 7 -fe h B*Bf X ^ 21I#|3JB C tt40* £©4 

d p r -fe hl*»x*- 260 * £ ©> 
/t/>f V ;u t*y — 10 ^ £ © Xgtai 

f*A<£jSbTt*fc. C©fcftKiI£-f 

*«ET40TCt!Ht*uyi:fei. Eft£©iW5£Rt; 

Ito^. * d o *^i.Ki«frbfci&<£©tt:&fc& 
[ or ] »S3 20.63degT 

(s)- t K d + i/ ~f 9 yfii^;^<«*6!ic4Jfi 
LT^fc. * fcDNPJ?&25<MfcLfcg&£ttfc* 
d-7 h^77t^|ffl,fce*, 99%© 4 - * o a 
- 3 (S) - t Ko + .>7'^yKif^«f: 1 % © 4 - 
0 o d -3<R) - k K a * ♦> -/ * y»i *n/j&<£f£ 
LT^fc. 4-^DO-3(S)-tKo+>y^y 
»x^-;i,©iR^a91^Tfeofc. 

9 



: OA -2100. ££{fc^S. »H:^*^y/^D 
n*A/i>/x* y -A/-50/15/1 . ft&l-f/a 
in) CcfcoTMLfc. _t&©§*$E£K <fc 
4«L/c3 - t Ko* *Ctt99.1%© 4 - 

* a o -3(S) - t K o * •> ygfx ?- A> i0.9 
%©4-*na-3(R)-t ro + v/rnSx^ 
ii/A^i*lt^*), 3(S) - t K n * ->ftA<«jfett 
4 - * a a -3<S) - t K d * > 7 * 
yg*x3-A/©iK$W:62%T'& fc. 
HSfeW2. 3fc¥iSft4 ao-3(S)-fc Fo* 
y»x^;u©53* 
NA D HSifflBf t l/T 3 ar — HSDH (HSfcfl 
1 ^ttOiSPf) . N A D H P*&ffig££ L 
X / * 4 V -f * A* i> n> b* J - )U £ ffl t> . 25 a/ 
£ ©O.IH'J y&ffiffi«(pH 7. 0 ) C2.33ng©3ar 
-HSDH^ct #25*/ £ ©5»H N A D H (0. 125 u * /lO 
&m*-XmiZL. 260 xr £ CO / **>4 Vf*>U* 
A/try &&AQtt £ (295 // * A/ ) ©4-* a 

oy-fe hRSfx^ii/^JUn^Tffl^L^^^SO'C T 

8 

»*©SJ£i$S*>^ C/^^ft^iKft * fc#C70 
■g©^jffl«B5©0EAE- -fe 7 r a-x^gSjfWLT. 

o^fif Vitt Z h 860 //^;u©3-t 

;u^4»«C*>Mt«ifclSE*K(i [a] si*=-20.71 
deg T*M-^dd -3(S) - fcKo*->y^y 

S^x^n/A<ff5tfi^J^c4^UTc^^. ^^dnpiKS 

*$»*^7K77T^«rLfcgj|, 99.2% 
©4 - ^oa~3(S)-b KD + >7*^ySIX^iU 
i0.8%O4 - if o n - 3(R) - t Ko**>7'* y 
Slif^jft^HLT^ii:. 4-*nn-3(S)-fc 

H%^4. 3t??SttR-(0'-2-^^^y-/u 
©S^ 

1 0 



—737— 



#gB¥ 1-277494(4) 



0.2M NaC! £ # */0 . 1 H V y &® 8i « (p H 7. 0 ) 
1 ■* C0.51g(2.83 $ »J * ;u) O/^D-X, 1 mg 
03or-HSDH (KE31fc£&*©fflKH$. 2.6«g© 
G D HfccfctflOnsON A D H (13//*/l/) $ # 4% 
d ft£ a 1 mt (82»g. 640 */*;i/) ©2-*^ 
y£8SflaLT25*C-CEl££fT ofc. 

1M ©Na.CO,? pH7.0 C IS g L « # *b £ £ 2 * 
fc. 15l*|8IEfc& (&4>6^falEl£l ng © G D H 
6fB©NADH*$*KiStoLfc) . EL& 
SCl,2-'>'^DDX^y{i.SBX2i) £JJDa. 

T^^fe^ttmLfc. ia^^fBai. 2 - ^-^ d a 

**yJS.(**®) *@iRL. A'X^D-7h^77 
£fflHT#tffLfc. fc&JS*Ctt64«g(490 /# 

-6.7 deg Tfc*) Rtt*<«5fettC£j£LT^fc. 
— fcq a n © »-(-)- 2 * * y -Jis<DltJ& 

ft&tt [cr] ,|? = -9.745deg-Cfc 0 fc. * C fiiJ 
8 ©to JSC I. 6 g ©Na.SO,* JjU*.T 1 8u L 

1 1 



2«bCl£JfcSLfc # d ©«C 3 «g©DNP]£ flD* 
T<*<fc#L. $ ^C30^ £ ©&& f tj i/ v^jfjD 

Lrt: 2 9 * J ? 584.5%tt R-(-)- 

2 {? 9 J -frUb *) % 15.5%tt S-(0-2 

S - JU?h~,tc. ti- (-) - 2 - * ? 
J -^©iK$tt67%T& ^ 

♦> y ^ y © K ft 

0.1W MaCI *tt'0.1H»i yi»8i«(pH7.0) 
2. 8 alC 1.99s (11.1 $ »i */t/)©^:3 2.6 
■g © 3 or — HSDH (K31 Efc * 3fclf fig 3*) , I 7 m 
0 C D H i» J;^2Oag0 N A D H (26 </ * ;b) £?S 
frLx C: *IC 0. 6 (480ig. 4.97$ U*^) ©/ 

vr?-;u^ hy^^iLT P H7.0 
L£ *<<b25t It« fc. 15*l8!Kl&fft 

<ft*6l*rBI@C2iga>GDH i> J; 12cg © N A 
D H£ $ £C£jJjnL/c) „ SfcifcCl, 2 - * * a 

1 2 



nx*y (2.5-«x2@) £ Jin*. T ffctti L . 
^»ltl,2-->^DDi^yl miB) 

£215»g ©> v y — ;n&<£j& 

LT^fc. C©tB D n a©&#&£«£L 

JfcJK^K far] S S5 -+0.127degT*ofc. £ rt: 

-oT. ISfcft©fcB:£i»£L*:|£J||. 2-y*;i> 
-4 (S) — b K O + •> ^ y ^ > t£62. 4%. 2-jf 
*Jl/-4(R) - b ro + yK^ y tt37.6&#£ tl 
T#*K 4(S)-b Ko + :>fc*<«5fcttK:£«LT 

■K*SH:27.8%Tfc-*fc. 
(*^©5b«) 

H3»A X SI ffi K S 



1 3 



—738— 



